Week 7, Lesson 2 


*Linear Momentum 

«Impulse 

*Conservation of Linear Momentum 
*Collisions 

Centre of Mass 


References/Reading Preparation: 
Schaum’s Outline Ch. 8 
Principles of Physics by Beuche — Ch.6 


Impulse & Momentum 1 


-The faster an object is moving, the harder it is to stop. 
and 


¢The more massive the object is, the more difficulty we have in 
stopping it. 


For example, an automobile moving at 2 m/s is more difficult to 
stop than a bicycle moving at 2 m/s. 
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Linear Momentum = p = mv 


Momentum is a vector quantity whose direction is that of the velocity. 


Its units are N:s in the SI. 
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where: 
Ft = the impulse (the product of a force and the time the force acts.) 


mv,— mv, = the change in momentum 


An impulse causes a change in momentum. 
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The vector sum of the momenta just before the event 
equals the vector sum of the momenta just after the event. 


The vector sum of the momenta of the objects involved 
does not change during the collision. 
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where, 


u, and u, are the velocities before impact 


v, and v, are the velocities after impact 


In component form: 


M,U,, + MU, = MVjy + MzV>, 


and 
M Uy © MzUyy = MVyy TF MzVoy, 
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These are collision where the bodies ‘bounce’ off each other. 


For these types of collisions; 


Total KE before the collision = total KE after the collision 


or 
1 eel 2-1 Ta | 2 
¥2m,u,- + ¥2m,uU,* = 42mM,V,- + 42 Mv, 
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- inelastic collisions — where they stick together after the collision 


- impulse questions — bat and ball, etc 


- centre of mass 
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If the resultant force acting on an object (or system of objects) 
of mass m is F, the acceleration of the centre of mass of the 
object (or system) is given by a,,, = F/m. 
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Where the sums extend over all the masses composing the object. 


In a uniform gravitational field, the centre of mass and the centre 
of gravity coincide. 
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(ans. 0.391 m) 
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(ans. 0.375, 2.875) 
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(ans. 450 m/s) 


Week 7, Lesson 2 Impulse & Momentum 14 


(0.140 m/s) 
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(ans. —-800N) 
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